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Technical Field 

This invention relates to a memory card device 
using an EEPROM (Electrically Erasable and Prog- 
rammable Read Only Memory) as a semiconductor 
memory and, more particularly, to a memory card 
device suitably used for an electronic still camera 
apparatus or the like for converting an optical im- 
age of a photographed object into digital image 
data and recording the image data in a semicon- 
ductor memory. 

Background Art 

As is well-known, an electronic still camera 
apparatus for converting an optical image of a 
photographed object into an electrical image signal 
using a solid-state imaging device, converting the 
image signal into digital image data, and recording 
the data in a semiconductor memory, has been 
developed. In this type of electronic still camera 
apparatus, a memory card including a semiconduc- 
tor memory in a card-like case is formed de- 
tachably from the body of the camera apparatus so 
that the memory card can be handled in the same 
way as a film of a normal camera is. 

At present, the memory card of the electronic 
still camera apparatus is being standardized, and a 
large memory capacity semiconductor memory for 
recording a plurality of items of digital image data 
is required as the semiconductor memory included 
in the memory card. For example, an SRAM (Static 
Random Access Memory), a mask ROM, an EEPR- 
OM capable of electrically writing and erasing data, 
and the like are taken into consideration, and a 
memory card using the SRAM has been already 
commercialized. 

While the memory card using the SRAM has 
advantages wherein it can be adapted to a data 
structure of whatever format and the data 
write/readout speed is high, it has drawbacks 
wherein a backup battery for holding the written 
data has to be put into the memory card and thus 
a memory capacity is reduced by the space for the 
backup battery and the cost of the SRAM itself is 
increased uneconomically. 

In order to eliminate the drawbacks of the 
SRAM, the EEPROM has attracted attention as a 
semiconductor memory used in a memory card. 
More specifically, the EEPROM attracts attention 
as a recording medium in place of a magnetic disk, 
and has the advantages of requiring no backup 
batteries and decreasing the cost of a chip which 
are different from those of the SRAM. Therefore, 
the EEPROM is greatly improving in using as a 
memory card. 

FIG. 1 shows the merits and demerits of a 
memory card using an SRAM (SRAM card) and a 



memory card using an EEPROM (EEPROM card). 
With respect to the backup battery of item 1 and 
the cost of item 2 in FIG. 1, as described above, 
the SRAM card has problems wherein it requires a 

s backup battery and increases in cost, and the 
EEPROM card has advantages wherein it requires 
no backup batteries and reduced in cost. 

The write speed of item 3 and the readout 
speed of item 4 each can be considered in two 

w different modes one of which is a random access 
mode common to the SRAM and EEPROM in 
which data is written/read out to/from an arbitrary 
byte or bit designated by an address and the other 
of which is a page mode proper to the EEPROM in 

15 which a page having a plurality of successive bytes 
(several hundreds of bytes) is designated and data 
is written/read at once for each page. 

In the random access mode, the write and read 
speeds of the SRAM are both high, while those of 

20 the EEPROM are both low. Since, in the page 
mode, the EEPROM writes/reads a large amount of 
data for one page at once, its data write/read speed 
is higher than in the random access mode. 

The erase mode of item 5 is a mode proper to 

25 the EEPROM and not included in the SRAM. More 
specifically, when the EEPROM writes new data in 
a region including old data, that is, when the 
EEPROM rewrites data, it cannot write the new 
data unless the old data is erased. For this reason, 

30 the erase mode is executed when data is written. 

The write verify of item 6 is also a mode 
proper to the EEPROM and not included in the 
SRAM. Since the EEPROM cannot write data com- 
pletely by a single normal operation, it is necessary 

35 to check whether data is correctly written to the 
EEPROM by reading the content of the data from 
the EEPROM every write operation for the EEPR- 
OM. This is the write verify. 

More specifically, data to be written to the 

40 EEPROM is recorded in advance in a buffer mem- 
ory, and the data is then transferred from the buffer 
memory to the EEPROM and written thereto. After 
that, the content of the data written to the EEPROM 
is read out and compared with that of the data 

45 recorded in the buffer memory to determine wheth- 
er these contents coincide with each other. If it is 
determined that they do not coincide (error) by the 
write verify, the content of the buffer memory is 
repeatedly written to the EEPROM. 

50 As is evident from the above comparison, while 
the EEPROM has the advantages of requiring no 
backup batteries, decreasing in cost, and allowing 
data to be written/read out for each page, it has the 
disadvantages of decreasing the data write/readout 

55 speed in the random access mode and requiring 
the modes such as the erase mode and write verify 
that the SRAM does not have. 
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In the case where the currently-used SRAM is 
replaced with an EEPROM as a semiconductor 
memory used in a memory card, it is necessary to 
make various improvements in the EEPROM so 
that the problems of decreasing the data 
write/readout speed, requiring the erase mode and 
write verify, and the like can be resolved, and the 
EEPROM can be handled in the same way as a 
memory card including the SRAM is, in other 
words, it can be used like an SRAM card. 

The problem of this case is that the memory 
cell of the EEPROM is deteriorated suddenly when 
the number of times of data rewrite exceeds a fixed 
value, and a data write error is easy to occur. In 
other words, since the EEPROM is developed to 
record program data and intended to rewrite data 
in the version-up of programs, it cannot be adapted 
to a number of data rewrite operations. 

If, as described above, an EEPROM is used as 
a semiconductor memory for a memory card used 
in an electronic still camera apparatus and the like, 
in place of an SRAM which has been convention- 
ally used, it is reasonable to frequently rewrite data 
to the EEPROM. Inevitably, a write error is remark- 
ably increased. 

Conventionally, it is determined as a write error 
that data is not written correctly even though the 
foregoing write verify process is repeated by a 
predetermined number of times. Even when a write 
error occurs in part of the EEPROM, the whole 
memory card including the EEPROM is treated as 
a defective, which is very inefficient and un- 
economical. 

As described above, the conventional memory 
card including the EEPROM has the drawback of 
making the memory card very inefficient and un- 
economical since the whole memory card is treat- 
ed as a defective when a write error occurs in the 
EEPROM. 

The present invention has been developed in 
consideration of the above situation and its object 
is to provide an economical, practical, and ex- 
cellent memory card in which an EEPROM can be 
used when a write error occurs in part of the 
EEPROM and its memory area can be used effec- 
tively. 

Disclosure of Invention 

A memory card apparatus according to the 
present invention comprises: 

EEPROMs each having a data area and a save 
area including a plurality blocks each having a 
fixed capacity; 

save means for, when one of the blocks of the 
data area is detected as a defective block in writ- 
ing, searching the save area for a vacant block and 
writing data, which is to be written to the defective 



block, to the vacant block and, when the save area 
is occupied and one of the blocks of the data area 
is detected as a defective block in writing, search- 
ing the data area for a vacant block of the data 
5 area and writing data, which is to be written to the 
defective block, to the vacant block; and 

control means for, when one of the blocks of 
the data area is used for saving the defective block 
by the save means, detecting that a vacant block is 

io generated in the save area by erasing data and 
transferring the data of the block of the data area 
used for saving the defective block to the vacant 
block generated in the save area. 

With the above constitution, when one of 

rs blocks of the data area is detected as a defective 
block in writing, the save area is searched for a 
vacant block, and data, which cannot be written to 
the defective block, is written to the vacant block of 
the save area. Therefore, the use of an EEPROM 

20 having the defective block can be continued, and 
the EEPROM is economical and practical. Further, 
when the save area is occupied, a vacant block of 
the data area is used to save a defective block. 
When a vacant block is generated in the save area 

25 by erasing data, data of a block of the data area 
used for saving a defective block is automatically 
transferred to the vacant block of the save area. 
Therefore, more vacant blocks can be secured in 
the data area, and the memory area of the EEPR- 

30 OM can be used effectively. 

The memory card apparatus according to the 
present invention comprises: 

an EEPROM having a data area including a 
plurality blocks each haying a fixed capacity; 

35 save means for, when one of the blocks of the 

data area of the EEPROM is detected as a defec- 
tive block in writing, searching the data area for 
vacant blocks and writing data, which is to be 
written to the defective block, to the vacant blocks; 

40 first control means for controlling the blocks to 
which data has been written by the save means 
such that the blocks are arranged continuously 
within the data area; and 

second control means for, when the blocks are 

45 arranged continuously by the first control means 
and one of the blocks to which data has been 
written is selected as a save block, transferring the 
data of the block to a vacant block of the data area, 
thereby maintaining the save blocks continuously. 

so Since the save area is not fixed but its save 
blocks are increased by the save means whenever 
a defective block in writing is detected, the data 
area can be used effectively. Furthermore, when 
the save blocks are arranged continuously within 

55 the data area by the first and second control 
means, and the blocks to which data has been 
written are selected as save blocks, the data of the 
blocks is transferred to vacant blocks of the data 
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area to maintain the save blocks continuously. 
Therefore, the plural save blocks are not scattered 
within the memory area, and both the data area 
and save blocks can be easily controlled. 

Brief Description of Drawings 

FIG. 1 is a view showing the merits and de- 
merits of an SRAM card and an EEPROM card; 
FIG. 2 is a block diagram showing a constitution 
of a memory card according to an embodiment 
of the present invention; 

FIG. 3 is a view showing a memory area of the 
EEPROM of the memory card shown in FIG. 2; 
FIG. 4 is a view showing details of a manage- 
ment table of the memory card shown in FIG. 2; 
FIG. 5 is a view showing measures taken when 
a save area is occupied in the memory card 
shown in FIG. 2; 

FIG. 6 is a view showing a memory area of an 
EEPROM of a memory card according to an- 
other embodiment of the present invention; 
FIG. 7 is a view showing details of a manage- 
ment table of the memory card shown in FIG. 6; 
and 

FIG. 8 is a view showing a recording operation 
for the EEPROM of the memory card shown in 
FIG. 6. 

Best Mode of Carrying Out the Invention 

A memory card according to an embodiment of 
the present invention, which is applied to an elec- 
tronic still camera apparatus, will now be described 
in detail with reference to the accompanying draw- 
ings. In FIG. 2, reference numeral 11 indicates a 
memory card body which is connected to an elec- 
tronic still camera body CA by means of a'connec- 
tor 12 attached to one end portion of the memory 
card body. The connector 12 is supplied with data 
to be written to the memory card body 1 1 , address 
data representing a location where the data is 
written, and the like, from the electronic still cam- 
era body CA. 

The data supplied to the connector 12 is input 
to a data input/output control circuit 14 through a 
bus line 13. The data input/output control circuit 14 
includes a buffer memory BM capable of writ- 
ing/reading data at high speed, and stores the input 
data in the buffer memory BM. After that, the data 
input/output control circuit 14 reads out the data 
from the buffer memory BM through a bus line 15 
at the timing corresponding to a write cycle of each 
of EEPROMs 16 and records it therein. 

In the above case, whenever data of every 
page is written to the EEPROM 16, the data in- 
put/output control circuit 14 reads out the data from 
the EEPROM 16 and performs a write verify opera- 



tion to determine whether the read-out data co- 
incides with the data recorded in the buffer mem- 
ory BM. If the data read out from the EEPROM 16 
does not coincide with the data recorded in the 
5 buffer memory BM, the data input/output control 
circuit 14 transfers data from the buffer memory 
BM to the EEPROM 16 and writes it thereto again. 
When both the data quite coincide with each other, 
the data write operation is completed. 
w In the case where data is read out from the 
respective EEPROMs 16 and supplied outside the 
memory card body 11, the data input/output control 
circuit 14 is supplied with an address for designat- 
ing data to be read out from the electronic still 
is camera side through the connector 12. The data 
input/output control circuit 14 thus reads out the 
data from the EEPROM 16 based on the supplied 
address and records it in the buffer memory BM. 
The data input/output control circuit 14 then reads 
20 out the data recorded in the buffer memory BM 
and externaily supplies it through the connector 12, 
thus performing a data readout operation. 

According to the above-described constitution, 
since data transfer between the electronic still cam- 
25 era body CA and memory card body 1 1 is always 
executed by the buffer memory BM, the speed at 
which data is written/read out to/from the memory 
card body 11 with respect to the electronic still 
camera body CA, can be improved. Since, further- 
30 more, a write verify operation proper to the EEPR- 
OMs 16 is automatically performed in the memory 
card body 11 using the buffer memory BM, the 
memory card body 1 1 can be used like the SRAM 
card. 

35 As shown in FIG. 3. the EEPROMs 16 each 

includes a memory area of 0000 to XXXX ad- 
dresses, and the memory area is divided into plural 
blocks 1 to M each of which is the minimum unit 
for processing data and has a fixed capacity (usu- 

40 ally several kilo bytes). Of these blocks, the blocks 
1 to N constitute a data area for recording normal 
data. The data area can be accessed directly from 
outside the memory card body 1 1 , and is capable 
of repeating writing/reading data of every page of 

45 several hundreds of bytes by designating the ad- 
dresses directly by means of the connector 12 to 
freely write/read the data in block unit. 

The blocks N + 1 to M constitute a save area 
wherein data, which has not been written to the 

so data area because of a write error, is written. The 
save area is inhibited to be directly accessed from 
outside the memory card body 11. and the 
write/read operation for the save areas is per- 
formed in response to an instruction from the data 

55 input/output control circuit 14. 

FIG. 4 shows a management table of the save 
areas in each of the EEPROMs 16. The manage- 
ment table is so constructed that the block num- 
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bers N + 1 to M of the save areas correspond to 
their respective initial addresses of the blocks of 
the data area in which a write error occurs. The 
blocks of the data area are set to 0000 before the 
initial addresses are written. According to FIG. 4, 
the blocks N + 1 to Y-1 are already used to correct 
a write error, and the initial addresses AAAA to 
DDDD are recorded in the blocks of the data area 
in which write errors occur. 

A case where a write error occurs when data is 
written to a block X of the data area, will now be 
described. In this case, the data input/output con- 
trol circuit 14 determines that a write error occurs 
in the block X when no coincidence is obtained 
even though a write verify processing is executed 
with respect to the block X by a predetermined 
number of times. The data input/output control cir- 
cuit 14 then searches the management table shown 
in FIG. 4 for a vacant block in the save area. 

Since, in this case, block number Y is vacant, 
the data input/output control circuit 14 selects a 
block Y of the save area and writes the data, which 
has not been written to the block X, to the block Y. 
If the data is written to the block X by the write 
verify process, the initial address YYYY of the 
block X is written to the block Y of the manage- 
ment table, thus completing the save operation. 

To read out data from the EEPROM 16, the 
data input/output control circuit 14 compares the 
initial address of a block of the data area from 
which data is required to be read out by an ad- 
dress from outside with all the initial addresses 
written to the management table and, if they co- 
incide, reads out the data from a block of the save 
area corresponding to the coincident initial address. 

To erase data of the EEPROM 16, as in the 
case of data readout, the data input/output control 
circuit 14 compares the initial address of a block of 
the data area from which data is required to be 
read out by an address from outside with all the 
initial addresses written to the management table 
and, if they coincide, erases the data from a block 
of the save area corresponding to the coincident 
initial address. 

Since the above save area is also included in 
the EEPROM 16, there is a case where a write 
error occurs in the blocks N + 1 to M. In this case, 
the data input/output control circuit 14 records a 
use inhibit flag in the block of the management 
table in which the write error occurs, in place of the 
initial address of the block. For example, an ad- 
dress "1111" which is not present in the data area, 
is selected for the use inhibit flag. If a write error 
occurs in a vacant block Y of the retrieved save 
area, the data input/output control circuit 14 search- 
es the management table for the next vacant block 
Y+1 and causes data to be written thereto. 



If the save area is occupied and a write error 
occurs in a block of the data area, then a vacant 
block of the data area can be used for the save 
area. In this case, as shown in FIG. 5, the manage- 

5 ment table is so constructed as to have one-to-one 
correspondence between all the block numbers 1 
to M having the data and save areas and the initial 
addresses of the blocks of the data area where 
write errors occur. Address "1111" is recorded, as 

w a use inhibit flag, in the block of the data area 
which has been used normally for recording data, 
and address "0000" is recorded in the block of the 
data area where no data has been recorded yet. 
A case where the save area is occupied and a 

75 write error occurs when data is written to a block X 
in the data area, will now be described. When the 
data input/output control circuit 14 determines the 
block X to be defective in writing, it searches the 
management table for a vacant one of blocks N + 1 

20 to M within the save area. If it determines that the 
save area includes no vacant blocks, the data in- 
put/output control circuit 14 searches the data area 
of the management table for a vacant one of blocks 
1 toN. 

25 Since, in this case, the block N-1 is vacant, the 

data input/output control circuit 14 writes data, 
which cannot be written to the block X, to the 
vacant block N-1. If the data is written by the write 
verify process, the initial address YYYY of the 

30 . block X is written to the block N-1 of the manage- 
ment table, thus completing the save operation. 

Assume that, as described above, the save 
area is occupied, a block of the data area is used 
therefor, and unnecessary data recorded in the 

35 EEPROM 16 is erased. Further, assume that the 
erased data is divided into three pieces of data 
recorded in their respective blocks 1 , 2 and 3, one 
of the blocks (e.g., block 2) is defective in writing, 
and the piece of data to be written to the defective 

40 block 2 is written to the block N + 2 of the save 
area. If the data is erased, the blocks 1, 3, and 
N+2 becomes vacant, in other words, the vacant 
block N+2 is generated in the occupied save area. 
In the memory card body 11, as described 

45 above, part of the data area is used for save when 
the save area is occupied. Since the data area can 
be accessed directly from outside the memory 
card body 1 1 , in other words, since the capacity of 
the data area is equal to the total data recording 

50 capacity of the memory card body 11 when the 
memory card body 11 is seen from outside, the 
use of the data area for the save area means that 
the total data recording capacity of the memory 
card body 11 is reduced when the memory card 

55 body 11 is seen from outside. 

When the data is erased and then a vacant 
block is generated in the save area as described 
above, the data input/output control circuit 14 auto- 
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matically transfers data of the block (block N-1 in 
FIG. 5) used as a save block in the data area to the 
vacant block N + 2 of the save area, and prevents 
the total data recording capacity of the memory 
card body 11, which is seen from outside, from 
being decreased unnecessarily, with the block N-1 
of the data area vacant. 

With the constitution of the memory card ac- 
cording to the above embodiment, when a write 
error occurs in a block of the data area, the man- 
agement table is searched for a vacant block of the 
save area, data, which cannot be written to the 
block with the write error, is written to the vacant 
block of the save area. Consequently, the EEPR- 
OM 16 in part of which a write error occurs can be 
used continuously as it is, thus making the memory 
card economical and practical. 

If the save area is occupied, a vacant block of 
the data area is used as a save block and, when a 
vacant block is generated in the save area by 
erasing data, data of the vacant block of the data 
area is automatically transferred to the vacant block 
of the save area to secure vacant blocks in the 
data area. Therefore, the memory area of the 
EEPROM 16 can be used effectively. 

FIG. 6 shows another embodiment of the 
present invention. As shown in FIG. 6, each of the 
EEPROMs 16 includes a memory area having ad- 
dresses 0000 to XXXX, and the memory area is 
divided into a plurality of blocks 1 to M. In the 
initial state, all the blocks 1 to M are data areas for 
recording normal data, and data can freely be 
written/read out to/from each of the blocks by des- 
ignating the addresses from outside the memory 
card body 11. 

FIG. 7 shows a management table formed in 
each of the EEPROMs 16. In FIG. 7, the left 
column of the management table indicates block 
numbers 1 to M, and the right column thereof 
indicates whether the block numbers correspond to 
a data area or a save area. The management table 
is so constructed as to have one-to-one correspon- 
dence between the block numbers of blocks of the 
save area and the initial addresses of defective 
blocks with write errors. FIG. 7 shows the initial 
state, and an address 0000 representing an unused 
block is set to all the blocks. 

A case where a write error occurs when data is 
to be written to the block X, will now be described. 
The data input/output control circuit 14 determines 
that a write error occurs in the block X when no 
coincidence is obtained even though a write verify 
processing is executed with respect to the block X 
by a predetermined number of times. The data 
input/output control circuit 14 then searches the 
management table shown in FIG. 7 from the end 
block M for a vacant block (table content 0000). 



In this case, since the block M is vacant, the 
data input/output control circuit 14 selects it as a 
save block and writes data, which cannot written to 
the block X, to the save block M. If the data is 

5 written by the write verify processing, the initial 
address YYYY of the block X is written to the block 
M of the management table, thus completing the 
save operation. 

If a write error occurs in another block, the data 

70 input/output control circuit 14 selects a block M-1 
as a save block. Similarly, blocks M-2, M-3, ... are 
selected in sequence as save blocks whenever a 
write error occurs. If the data input/output control 
circuit 14 has a pointer for pointing a position of 

75 the last save block or that of the next save block, a 
step of searching for a vacant block can be omit- 
ted, resulting in an efficient operation. 

FIG. 8 shows a case where the save operation 
for the blocks in which a write error occurs results 

20 in save blocks N + 1 to M and the other blocks 1 to 
N of a data area for recording normal data. Assume 
that data has been recorded in the block N, the 
blocks N-1 and Y are vacant, and a write error 
occurs in the block X to which data is to be written. 

25 If, in this case, the data input/output control circuit 
14 determines the block X as defective in write, the 
block N is designated as a save block; however, 
data has been recorded in the block N. 

Therefore, the data input/output control circuit 

30 14 transfers the data of block N to vacant block Y 
in the data area, erases the block N, and writes the 
data, which cannot written to the block X, to the 
block Y. If a vacant block is generated in a plurality 
of save blocks by erasing data, data of the last 

35 save block is transferred to the vacant block to 
always occupy all the save blocks. Consequently, 
the memory area of the EEPROM 15 can be used 
effectively. 

According to the constitution of the above em- 

40 bodiment, the save area is not fixed, and the save 
blocks are increased in number every time a write 
error occurs, so that the data area can be used 
effectively. Further, the save blocks are increased 
in order from the end block number M to the lower 

45 number and, if there is a block N including data, 
the data of the block N is transferred to a vacant 
block Y of the data area, and the block N is 
changed to a save block. Thus, the plural save 
blocks are not scattered throughout the memory 

50 area, and both the data area and save blocks can 
be easily controlled. 

When a vacant block is formed in the plural 
save blocks by erasing data, data of the finally 
saved block is transferred to the vacant block, with 

55 the result that the memory area of the EEPROM 16 
can be used effectively. In the above embodi- 
ments, the use state of the block N is not checked 
until a write error occurs. If the use state of the 
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next block N to be saved has been checked when 
the block N-1 is used as a save block, and the 
block N is occupied, data of the block N is trans- 
ferred to another vacant block, thus using the 
EEPROM 16 more effectively. 

The present invention is not limited to the 
above embodiments. Various changes and modi- 
fications can be made without departing from the 
scope and spirit of the present invention. 

Industrial Applicability 

As described above, the present invention pro- 
vides a very excellent memory card which is eco- 
nomical and practice and in which even if a write 
error occurs in part of an EEPROM, the EEPROM 
can be used continuously and the memory area of 
the EEPROM can be used effectively. 

Claims 

1. A memory card apparatus comprising: 

EEPROMs each having a data area and a 
save area including a plurality blocks each 
having a fixed capacity; 

save means for, when one of the blocks of 
the data area is detected as a defective block 
in writing, searching the save area for a vacant 
block and writing data, which is to be written to 
the defective block, to the vacant block and, 
when the save area is occupied and one of the 
blocks of the data area is detected as a defec- 
tive block in writing, searching the data area 
for a vacant block of the data area and writing 
data, which is to be written to the defective 
block, to the vacant block; and 

control means for, when one of the blocks 
of the data area is used for saving the defec- 
tive block by said save means, detecting that a 
vacant block is generated in the save area by 
erasing data and transferring the data of the 
block of the data area used for saving the 
defective block to the vacant block generated 
in the save area. 

2. The memory card apparatus according to 
claim 1, wherein said save means includes a 
management table for making a number of the 
block included in the data area and the save 
area of said EEPROM, which is used for sav- 
ing the defective block of the data area, cor- 
respondent to an initial address of the defec- 
tive block. 

3. The memory card apparatus according to 
claim 2, wherein said management table writes 
thereto flag data indicating whether the blocks 
included in the data area and the save area of 



said EEPROM, which are not used for saving 
the defective block of the data area, are oc- 
cupied or vacant in areas corresponding to the 
numbers of the blocks. 

5 

4. The memory card apparatus according to 
claim 1, wherein said save means selects the 
blocks of the save area of said EEPROM as 
save blocks in sequence from the block having 

70 a low number to the block having a high num- 

ber. 

5. A memory card apparatus comprising: 

an EEPROM having a data area including 
75 a plurality blocks each having a fixed capacity; 

save means for, when one of the blocks of 
the data area of said EEPROM is detected as 
a defective block in writing, searching the data 
area for vacant blocks and writing data, which 
20 is to be written to the defective block, to the 

vacant blocks; 

first control means for controlling the 
blocks to which data has been written by said 
save means such that the blocks are arranged 
25 continuously within the data area; and 

second control means for, when the blocks 
are arranged continuously by said first control 
means and one of the blocks to which data has 
been written is selected as a save block, trans- 
30 ferring the data of the block to a vacant block 

of the data area, thereby maintaining the save 
blocks continuously. 

6. The memory card apparatus according to 
35 claim 5, wherein said save means includes a 

management table for making a number of the 
block included in the data area, which is used 
for saving the defective block, correspondent 
to an initial address of the defective block. 

40 

7. The memory card apparatus according to 
claim 6, wherein said management table writes 
thereto flag data indicating whether the blocks 
included in the data area of said EEPROM, 

45 which are not used for saving the defective 

block of the data area, are occupied or vacant 
in areas corresponding to the numbers of the 
blocks. 

so 8. The memory card apparatus according to 
claim 5, wherein said first control means se- 
lects the blocks of the data area of said EEPR- 
OM as save blocks in sequence from the block 
having a high number to the block having a 

55 low number. 
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